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(54) biij!©*iw fl»a«iss 



(57) tsm 

raw fl^watati^- 
i: #t tr > A£ ft tf- * S±j A*iBS tc h zrffrtfms. L 

fti^ <t 3 izmi&ommsstt&ic-tz c t B 

-So Cft£<fctK t?-*S2)«:SS5l£»]ET#, fro, 
W«W»7 i-;^OMt<J:t) *Hft L ft 




(2) 



#P»W 1 1-3 1 3 0 4 2 



[i#mfw#©«h3 

fiSt^gi:, *BB**cfc*1#«i:*-*B»iBBSBo 
<< )V2 U >i?mm*'n& o7s flBf 5 c k 

C fc*««fc^-*BI*?l 1 7iMW*SI 3 ©WttfPfclE 
t»*«5 3 BftO+^UT'BBROatBB^fcfcfL 

2£B^k, MGinftO^-v 'J TJl&gfcO&flft^lcS-iS 

B*fcS^T»jEB*JWHU c©ffljEffl*BIEMiE 
*«a«jEBBtb#a*B*.fc tf- *H 
a»IE3Kfc» *BBT*cfc*1#«fc**B«BIBSt 

So 

zm>m 5 gaBoftEBBBBB. 

Ctt^7] i£B&«, r-<i?$JVCDmmmmcW-' 

fe £ ^**<Jfiv^ f rt'* * c k i: -T 5 M 
3fcJH 5 TiSIISRlS 7 ©V^nfrfclEBoBBBBBBo 

im&m 9 ] b$b i nmm&m 8 o^>-f n*»cffiflK 

tmiam i o] nt$B i nmmmmsco^-mMzm 
b®B£»bbib*:b * zct z&m ttz> &®mm 

Mo 

-5v^T*n^nofcr-^«^*^ta-rsiai:, cot? 



mi2] L^vfii*^iS^tjsi:Tissi-ra 

ttt*Hi33 L#^B«&«MH2r&CJ&i;TWfi 

10 mmmi 5i y^fv^xo^-y/^tm^^^m 
mm i i nmrnxm 1 4 ov^n*»Kia«oas«ii- 

B^*B L fciaS^i: 7 /l/* ttftftft&KH 
b fciS3&£# k © l?g©B i: 7 -f ;1/ 2 © * •> 
*»»L;fctt»a<B;fcfc&*i*BB^©»Bfc*tLT« 

[■MSB 173. ifi^ 1 1 71SW#B l 6 ©i^-fti^ 

g>M l t b«#jhb**»*xh t . c (Dmm*mmm 
mis&mm^oTMh. ffi'3EBMB©3tBB-5<oiia«B 
tsist> agw£©^tt^n©*-v 'j 7B&B©atB 

30 CfflfcJ&K 1 8 ] tmm l l 7bMW*JS l 6 ©i/vTttfr 
lc!2»g©iM{i tT- f 9J«Wtt1?2IBB*0 e- ^ * 

^ iS 7d S o 

[^©^aa*S4^3 

[0 0 0 1] 

40 ffiS(-?^B-r%^MBBBB(cn-4-«. 
[0 0 0 2] 

K£*©Stl53 fie*OfflBBB, WfcBBfilBBBfco 
t/->T#Bfl¥8-2 7 4 7 3 4 ^fS^rfflV^TSttB^-T So 
Hi 0l±, ^OftBBBSBOB^^^^n^ ^0 
T*2d3o «10Bj«*frr*jBBilBBfi»cfev^TH:, A 

a»BSi#ai 2 i~i 2.-ea»/^a**«K««©B 
*cB»»B»sn, cneoKMU^ii^rKBXii2 
ii^e.2 ln^tifnictt^fai 6^«*& 
so sti, B^fiftsnTta^sna. *<D&m<tait>- 



(3) 



Mfbff fO?^SI*0 k {g<D L s (k«:4~5<g 

S£) *iBAfci:*K, MS§i2 1 1 ~2 lUcfcfLT, 

i/afo w) mm (f ott^fift«^o*««fflift 

[0 0 0 3] 

&±£*I3§«:, 38JS«i:.tfc**<, fro, iffifls 

[0004] '&&<D&W]T'ii, mmmmz fsk 

*.T<^ -5 0 F S K^lSfl^c^Tte, ~>># 20 
■;w$ISItt*-««a t & s. ->>#;Wl«y&f±iISS k 
H z~S5kH zT'65„ CM, W«BS+tcfBiELT 

[0 0 0 5] LfrL&tfS, P S K^a^S-^QAM^ 

^fb-r « „ c ©£{b©a*tt«*tn jwa*©sa boa s 

[0006] *fS^«A^5jSicffi*rasnrct.©T* 
e^r««-r s c i: * i 1$ -r s . 

[000 7] 

46, *»w«WTo#a*«ii;fe. 40 
[0008] w$g i fB«o«ttKaesB(cH-r«fen 

n©tr-*«**«a"r*-tr-***«a^®fc, tfctH- 
[0009] zomffcimms. mm<Dm%m%.rzmc 



4$H¥ i 1-3130 4 2 



[0 0.10] 1 fEKOM^iiflgM^^T, IB 

[0 0 1 l ] i^3!etco^li, If #91 l xiiM* 

3i2ie«to^ii{i^Htcfea>T, ^-^m^ta^ 

[0 0 12] commie ifttf, SiMH z©x-f->*^;l/ 

[0 013] n^4geKo»«a. n&aiTbsm* 
^3 e>^-?nmzMzm?)mmmmmmic*s^T. 
mti^m^mt>\ HssttfoHztifikmi fs 

[0 0 14] COMfcitllf, 7V i?^;HaISS<DD-> 

i Fa«»*a*-i-*ft«>»i:D/Aa«!»offl»*iffl 

[0 0 15] g»^5fE«SO^^ilM«HtM-rSf«W 

w«ct;-d'«**«iE-r*aiE#a*«Aftai«5Ri:» 
nw-?mt>z&iBiu &m-£ritc¥—>7W.tiizm-3 

[ooi 6].cofflfigtc«tn{f, ffi%.<Dm%ms.ttmc 
[0017] mmmsmffi.ommmmmmicts^T^ . 

m#m6$Zm,cDfm<D&?lc, i£M^fr\ 7tn^Og 

[0 0 18] »*«8lH«£D^ti, Si*^5 7!)Mi»* 
[0 0 19] (KDfgfi&Cknfcf, tf-^«^l»£ilElSS© 



(4) 



B8¥ 1 1-3 1 3 0 4 2 



[00203 m&m i i fcm<Dmm¥-?mmmJs& 
rs^T^n^ncif-^m^&tfj-rsxiiii:, cot! 

[00213 co«j«ij:j:ntf, mwMc^m&migasL 
t-£s 0 

[0 0 2 2] ttggi 1 1 E«©3Sffl^-^«*HiJW»ft 
KfcV 1 ™, tftt&gi 2SBtgo^«J;5lc, L£Wif 

M A T-feS«#fc{±, t&asg 1 4 mm<D?£W<D£ o 

[0023] cnsoMcio, tf-^m^m^a 

[0 0 2 4] tt&Sl 2 82«O««»c«J:0» 

[0 0 2 5] Sfc, fi^JJU 4ffi*<z>#|j*fc:J:?K IfiSi 

gm^cDismz 1 u tjh?£3&#© 
[0026] 1 5ia«g<onB^t±, m&g 1 1 nm 

[0027] coflusicinar, ^newH^-f^^cx 
T*Fm*mWBu8&im&t Sc: fc So 

©lt!4a£»lfitf**lia*OM«*7 , -?-DyigiSK: < t** 

[0 0 2 8] M«91 1 685«80«W«, Bt5*« 1 1 TbM 

M$a 1 4©i/>-rn*HciBK03i#fcr-^B^H[iM73j* 

&?H5/£*SSo 

[0 0 2 9] c©«i«te:<J:ij, e-*«73fc**<*# 50 



T*#S 0 g;fc. 2Hl©fci6fiDiS^li43<fct>*m±)J)Dg 
fe, D/A£»»*lfflfcg"J*T*» T^-nyaSEaEW 

[0030] mutm 1 7tiMommmmis&tcM*&& 

«kf-^«*BiJ«73j*THI««*Otr-d'*HiJWUT1|f 

nfno+t y T-fflSSftHwi?* i f {s^cmsEaw* 
^ti/fttiin * LtJtD yn^K s&-r s 11 

[0031] coawHciftar, a&sofcj&oiasEsaH 

Rt>"«7JiPSi:, «73l¥ffi©fc&©it£^M&0*S?3AP 

[0032] m*m 1 8C^MKMMri£icBrr«% 
mitt, m&hi msMsnaii eo^-ftiMcimvm 

«*jK«#*»*xai:, c tommmmmcttisT* 

[0 0 3 3] CO«jSKJ:nfcf, 3S«©fc»«Dtt3!5a»l 
g©H^*7f- □ ^@Bfc «k S3&fcfiH & LT«lfi!cT*# 

3ia:wiHie*8(i«-rac t^TirSo 

[0 0 3 4] W**9fS^<D5IW£0<ka»C, 
W^^S 1 JbMliARS 8 ©^-rnft»KffilK©*afiilfigB . 

J: ^ fc, W*^ 1 ftMf»#g| 8 ©^m^tE«OJRl« 

ji«^g^«^.s^®^^B^a«-rso 

[0 0 3 5] 

[0036] (mmtomm 1 ) b i«, *feB^©nffi© 

Jgffi 1 tc^S«^iifI^B©S5fiK^^-r^D-> ^ElT-fe 
So coinKifimEBii. v^*+UT»»W(WKr 
*lc *5tt S bf- ^ MMDSr & L © "Pfe S „ 
[0 0 3 7] JiJilHlS&l 0 IRD'1 6 ZldSl^X^r^V 
Tmi&$k f 1 TaMff-rs^-X^^ 

-a-So laiiaic, jiJttiaiies 103M104 icfei/^T*-v 
>j Tjnisa f 2 T-jMfi-r s-<-xa> Ksn«^«ae 



(5) 



$#BW I 1 -3 1 30 4 2 



[0 0 3 8] mMZ*l:tc&m^&1$IEElt& 10 5-10 
~l l 2T-^«WS5as^f a„ ^SiJPi^-r;!/^ l b 

9-11 2T-^*iMLfc{I^*D/AS&t§l 1 3- 
1 1 6r-7tD^IftgM*o #fT\ T^-o^f 10 
#^&LfcM^©#r>)jILj§&gfcB£#*L P F 1 1 7 

- 1 2 0T«£t5„ 

[0 0 3 9] i-c°mm-?%^-x^> 

Kd^2:ii3^1@§§ 1 2 1 T-^-v 'J 7JHj£St f 1 K.ffl& 

K<t9*ft£XMH 12 2T-++ y 7a«as f 
*v7mmkf 1 ois^t+t «; 7Hii« f 2 o«f * 

3it#{c«:, i*«8g-?ttMiU T>T-f-*>e»3Mffr5o 20 
[0 0 4 0] Lfe«*fc43lta«*Oip^«* 

[00 4 1] jwt, tr— *«rt©»fa»«:o^Ti»iis*- 

i7-f;l/^ 1 2 4—1 2 7 T'iMfl^— X>*>Kfi*3-*af so 
Kfi^S^tt, mm%iM7*>l<i> 10 9-1 1 2fcfai; 

h x 7 sag T-tT ; 5 f^oisi* Bu«r * s a ^ 

- h •> x 7 «teTff 5 v^oBHHmi^mK-r « 1 wt- 

[0042] wwwK^-c^^aaaii^iBssws 1 
2 8Rtfi 2 9-em3Bimr&o com&mmssis.. 7 

Ot*f-c v^HElSST-^-r^o. EI 1 T'ti^-r t7^;K5i 
[0 0 4 3] ffi£Ma*-r-r^*;WS^tGST?f?3i§^ 

«, ^-x/^ kswawkoi^t #foffl&m* 0 h z 
tLfcit^ia^rtT^o 81* f£, *-vy7jf&gfcf 1 1 

» f 1 T*&{i-r 3 <I^2r- ( f 2 - f 1 ) / 2 T**££ 
WU **y7H«»f 2-F2SflM-*fl«* + (f 2- so 



f 1) /2ftS^tSo 

[0 0 4 4] ?LT, * + U 7J§i£gt f 1 £K<-X^> 
K^iS{I^^iS5S^iSLfcfi^« I - c h y 7H 

I-c h£«ftalV38l 3 0?ioSU ^•JT'jaiSftf 

h£*-v'J7Mli£gStf 2©^— X;<>KaWMre*SS* 
^PLfdl^OQ- c h i:^iD»§§ 1 3 1 T-iOirrSo 

[0045] ftts, *iijEo^jitc*5v>T«, m.-%mm 

fcl^TMu ^1 F©fi^i:(£l/->*-vy7Hi^T*©<t^ 

[0046] m&mMZi7^fcmmctti,T¥ 

-**fc*ttllBl»l 3 2T*L?l^Sx5J:5*lf- 

Stc 2Ht[H]i&3 0 1 T'l -c h©2St£-^tiJU 2fk 
[s]8§3 0 2fQ-c h02MSfflt5„ L"C\ ^tt 

^no*sm^ria^[Hiss 3 0 3T'ipg-r5 0 cn*\ B£ 

U(hI8S3 0 4 K*5V>TiD*Lfc«^i: L#vMIi:*J±« 
*tttU75^K:*-3TffiiE«««tWlHl8Sl 3 3WO« 

u «iE^&stmiii8S 1 3 3Kgx5o cn«\ Ttaie 

[0 0 4 7] 
[S( 1 ] 

5 = z 2 (r)-//i iCl 

CtCioTSOo CCT*«, ^!S*lJRg7V;l/^*F I 

^{f^afg^nsi:, ?nfnolf(i> axn (t), 
axiq (t), ax2i (t), ax2Q (t)i:^:5<, TctzL-. x(t) 

7jaisaa#^%^L v w>7C^n'<±mv%\t i-chxti 

[0 0 4 8] nSacD^-V/©fl^«ra{gtLfcBt£DF 
I R7-f;U*ffl*K±T!B3£2©J;-5£&3o fc^£L, C 
Oftau:a:»il.*»^ttHit^TtKIHLfco h (.) tt# 

y7"fl»T*t), t s«-y->^y >yi^-hT-fey, y 

[0 0 4 9] 
[&2] 



(6) 1 1 -313 0 4 2 

9 10 

y' CO = 2>C0*C - iT, ) + (a - l)Kn)x{t - nT, )] 
= y{0+(a-l)h{n)x{t-nT,) 

C(Dm^*m.-£&mLTliQW?Z£. TIES 3 ~5£ 5© z' 2 (/) = z', J (0 + 2'o 2 <') 

[»3] B&4] 

z', CO = 2 (f ) cos " y '«fi (0 sin Q, * , l 

= z, (f ) + (a - [*« (' ~ "T. > COSQ V " **e (' " »T.)sm Q), t ] 

= Z/ (0 + CO-l)/'('0-?f,(n,0 3£4 



[»5] 



r l 

z'o CO = X U'« (0 sin <*V + >w CO cos cu t /J 

= z a (I) + (a - l)/!(n)]jr [x u (t -nT,) sin ay + .^(r - /iT, ) cos ay] 



*=0 



= z 0 (/) + (a-I)/Kn)X 0 (;i,0 ^5 

20 

7JB8a&»^k©fcaSrefc4o *3tt, «IEm©«* [00 5 0] 

z' , (0 = z J (0 + /' J («)(a-I) 2 {X/(«,/) + Xy 2 (/i,0} 

+ 2/ l («)Ca-l){z / CO^,C'!,0+z t ,(/)X 0 (/r,o} 

= th 5C6 

±^6j;»5. wiEflaso^jim-rafcfeo^sim-ra . cf&7] 

a_l 1 j9C»,o(-l±Vr :: X 3 C»,0(z 2 CO-^)/P 2 C»,o) 

h(n)X 2 (n,t) 3*7 

fcTSU 0 (n. t)«TfB5£8<DJ:5fc:&3 0 [ft 8] 

^C",0 = Z,(0A' / (»,f)+Z e (f)X e (rt,/) _£g 

<D s p-ftmo*>**1RiSl&Mlc**>&iai,* cntS [ft 9] 

B „l_. z 2 C0-//« 



2A(n)(x,(0^<(n.r) + « e (0X a (n t f)| 5*9 

40 

COififtltt, H4t5VTJ:3»c, TESl OOSBHlcts [ftl 0] 

-0.5<-X , (/i,0{z 2 CO-r/i}//3 I (n.O 3t no 

[0 0 5 13 £<D£oK. tm<&®Lal±, i"^#fn SfcHCfcofco S 7 XttiR 9 T?jftt| LfcffiiE&ft a Srffl 

BicLfclSmo I -c hRt>*Q-c h (St(Dzi(n. t) i: [0 0 5 2] ±§2* -y 7§^©iiU?£i£{i> tCTOJ:5 

zg(n, t)), MC^v^nO^-X/^K^SSi Sfcom&ns, *IIE&ft*^fc:j£vMi<Difr&«, 

(j£4«DXi(n. t)tXq(n. t))*^»t±lt?#S C fctfW so f? -S fctf^fttfl £i£^Jb<&l,>o i£ 9 



(7) 



1 1 -3 1 3 0 4 2 



11 

fc*«i"^fl»h (n) (Dffl*^#V^A^«fct)«jE« 

[0 0 5 3] m3fc, *iIEtCt3t,->TfttfD3-rSo SfiEli, 
ffllEftKfflti'llKI 1 3 3 Z'Wm LfcM JEflHS a 
T, ratOAM^o(gf5o 10 
.[0 0 5 4] ±nZ<DiHMlC.£ 0; T/l/^^r-V U Z "afiEL 

CfUCfc'?), fi-^m^f5ic £rMS2-£& C £ 

[0055] 4mo»ttotttaAKB-?H\ 

«<«KESn*o 09*. If, »0B«OttSikUTj»3ITJ&* 
I»f+*M«IWJW^'J rx«*ttftHi:ov«T3I 20 

[0056] rnmovm 2 ) la 5 a, *igiy§<D5g is® 
m 2 KigsMttaflgBowA*^?- ? ?m-c*& 

^^*»SbTV^o fti$LPm7't)l<**:m^Z>b— ASM 
TttHC^%#LT-e«Ditt^*^lllS-r5o 30 

[0057] »«*ijiB*fTtoft»/^ttJ*-eoe-*«** 

JfcOJ:3&W)a*^A6n*. PSK^ 
Q A MgSI2f *5 v >r t± „ ¥-5 myitis i: 

tt, F S K&H©^S*glSgIS?35££, P S K^QAM 
ftif©I^S^^iS73^t?«^^«4K^*^S 0 "40 

[0058] m5^m^r±um^mmmmmm(D& 

[0 0 5 9] as ifc, tr-f «*o*a^*|BiW-r'- 
5. ^— K*n«**it3seM» 1 28M1 2 



12 

4*LT^5„ T7a^|5|gST||3El-r^«^ttD/AS 
glggfcLPFtf&BtcfcS,, 

[0060] assa«*-r-i' s?*>wg*«ni-z?fT5»£- 

&i, ^-x^y K^IB«^k:ov>Ttp^Jl&®t* 0 H z 
bfc*3S£W*?T5o U f 1 + 'J 7 

JSttft f 2 T3S«*ff 3*^tt. 'J r«»*St f 1 T* 
^f-TSfi^- (f 2-f 1) /2T*jS35a?iSU 4- 
■V 'J TJli&S f 2 -PSO? 5ff%+ ( f 2 - f 1 ) / 
2 T'W£m®-?2>o ^LTs y TWisas-f 1C<- 

'J TJgjggfc f 2«K<— K^fl^H^Pbfc 
ff I - c h fc^iPgfi 1 3 0 T'iDffU * + 'J ZMI 

f 1 o^-xa> K^«^*B33EHLfc«^© 
Q-chi:+t'j7iistaf 2 <d-<— vmmm^ 

*B-aS£SILfc<3^©Q- c h £*ftD*8S 1 3 1 TlmS 
[00 6 1] ft*s. iS3SSW*ffit^ + 'J rjajgHRTfT 

i: 'J 7!®iSST'<o^i:oHoat±*i/^© 

[0 0.6 2] mc. *2fl*8S*ftt>fc*S*»C»LTfcr- 

^m^miaKi 3 : 2TL^tt*si**«i:5£fc?-* 

[0 0 6 3] SSfc, JtKlelK3 0 4tc33VTinSL7t 

«aigB8i-3 3K j c-<D*aB*eAs. ra^t, *tiE*fT 

S^SBBfflafcWHU JflESi&lfffilHlSS 1 3 3 ICG 
x5, cmt L#vffl^'e,^ffitfefi*«r3l<.c:i:tc 

[0 0 6 4] 
[Sill] 

5 = £ 2 (0-//, 

□Ri 2] 

2 2 (0 = z, 2 (0 + V(0 ^-,2 
[St 13] 



(8) 



1$IKPF 1 1 -3 1 3 0 4 2 



13 



14 



5£13 



;i 4] 



z Q (0 = X k/ (' - " 7 5 ) sin g\ / + x kQ {t- nT s ) cos (o k t] 

*-0 



[0 0 6 5] ±a?Lfcii9, ffiP^ilt^SiiJK^-i*;!/ 10 [0 0 6 6] 



B(Pu)©it«. ^la^^^JPI^f^^^tttC 
ioT^ffcTSo STi, CDMAji{I;fcE£©£5C&ii 
ft^^M L TSfl-r 3 *^T- A t Mil B <D J±# 
S&&<, ftoT. CcDm^AirmftBOit^-aU'- 



5t15 



z' 5 (0 = | 2 (0 + /« 2 (")(a - 1)' { X, 2 (".') + X Q \n,t) ) 
+ 2/i(«)(a - Dfe (OX, («. 0 + z Q (0X Q 0ut)} 

= X^O + l^inKa-l) 1 X 2 (n,t) + 2h(n){a-l)X 2 0i,t) 
= th 



i(t)S.t>*zQ(t)tC^LT, 5£l 3Stf^l 4^f^A-tS 

[0 0 6 7] 
BSl 6] 



5t16 



Sfc, MiE^a^Sm-rShTteSl 7©* 5 Eft 
5= 

[917] 

p _ 1 \±Jth/X l {n,t) 

h(n) ^17 

[0 0 6 8] LOi5t> *SIE&&a&±, ^-y^#^n 
O^-y^^th (n) $7^n(D^-7/^H 

X 2 (n, t))A^Iffit-f 5 1 htfi?,^fc6-3fc„ iU 
7T'Wtt5LfcfflIE«^a^fflV^T, ^•y^'#^nOfi^ 

[0 0 6 9] ±§2<D$ttJItC < fc>), V/l/f+tiJ/Ml 40 

[0 0 7 0] &fc\ *HSS©}gffio^iHlSBt?t±, 
»*IWI87^;1/*OA*»c»Lrai«OlfiE*fT3ci: 
fcitK fiM©ttiEjWBi6S±fc:llBW*#a.*i^cJ: so 



[007 1 ] mmmm 3 ) 'h 7 *sio*io 

So 07lc^-r^ji«^Sic^v>T«, f-f^?;Ko 

[0 0 7 2] j15£|hISS 1 0 1 St/ 1 0 2 Cte^T+t U 

7jaia» f i Tawti^-x^i/ FsgHfi**>nE« 

-t±3o PH$K» jl&EISgl 03M1 0 4t*5^T* + 

•j f 2 TjM{i-r«^-xA> Fgrnm^zmm 
Wffi-i-*fci&o»iE«»*j?wi-*«iait:ja«a«FnD» 
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1 1 2 to correction coefficient times by a correction coefficient calculated by the circuit 1 33. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The radio communication equipment characterized by providing a peak-power detection means to detect 
each peak power based on the sending signal of two or more carrier frequencies, a peak-power amendment means 
to amend a peak power before power composition when the detected peak power exceeds a predetermined value, 
and a synthetic means to compound the sending signal of each earner frequency. 

[Claim 2] The radio communication equipment according to claim 1 characterized by providing the filter which 
performs filtering processing to the sending signal after peak-power amendment. 

[Claim 3] A peak-power detection means is a radio communication equipment according to claim 1 or 2 
characterized by computing a peak power by holding carrier frequency spacing in a frequency lower than a carrier 
frequency, and performing quadrature modulation and addition. 

[Claim 4] A peak-power detection means is a radio communication equipment according to claim 1 to 3 with which a 
frequency is characterized by having a quadrature modulation means to perform the zero IF modulation centering on 
OHz. 

[Claim 5] The transmitting system equipped with the filter which carries out filtering processing to the sending signal 
of two or more carrier frequencies, respectively, a synthetic means to compound the sending signal after filtering, 
and an amendment means to amend a peak power before filtering processing. The peak-power amendment system 
which detected each peak power based on the sending signal of two or more of said carrier frequencies, and was 
equipped with a peak-power correction value calculation means to compute correction value based on the detected 
peak power, and to send this correction value to said amendment means, The radio communication equipment 
characterized by providing. 

[Claim 6] A transmitting system is a radio communication equipment according to claim 5 characterized by having a 

quadrature modulation means to perform quadrature modulation to the sending signal of an analog. 

[Claim 7] A transmitting system is a radio communication equipment according to claim 5 characterized by having a 

quadrature modulation means to perform quadrature modulation to a digital sending signal. 

[Claim 8] A peak-power amendment system is a radio communication equipment according to claim 5 to 7 

characterized by having a filter with tap length shorter than said filter. 

[Claim 9] Base station equipment characterized by having a radio communication equipment according to claim 1 to 
8. 

[Claim 10] Mobile station equipment characterized by having a radio communication equipment according to claim 1 
to 8.. 

[Claim 11] The transmitted peak-power reduction approach characterized by providing the process which detects 
each peak power based on the sending signal of two or more carrier frequencies, the process which computes 
correction value when this peak power exceeds a threshold, the process which amends the amplitude of a sending 
signal according to this correction value, and the process which performs filtering processing to the sending signal 
of the amended amplitude. 

[Claim 12] The transmitted peak-power reduction approach according to claim 1 1 characterized by adjusting a 
threshold according to a modulation technique. 

[Claim 1 3] The transmitted peak-power reduction approach according to claim 1 1 characterized by adjusting a 
threshold according to the band limit approach. 

[Claim 14] The transmitted peak-power reduction approach according to claim 11 which a communication mode is 
CDMA and is characterized by adjusting a threshold according to a code multiplex number. 

[Claim 15] The transmitted peak-power reduction approach according to claim 11 to 14 characterized by amending 
to the sending signal from which .the tap multiplier of a filter serves as largest value. 

[Claim 16] The transmitted peak-power reduction approach according to claim 11 to 14 characterized by amending 
to the amplitude of the sending signal from which the result of having carried out the multiplication of the tap 
multiplier of a filter to the sum of the product between the inphase components which carried out quadrature 
modulation of the filter output to the inphase component which carried out quadrature modulation of the sending 
signal, and the product between the orthogonal component which carried out quadrature modulation of the sending 
signal, and the orthogonal component which carried out quadrature modulation of the filter output serves as max. 
[Claim 1 7] The radio approach characterized by to provide each process which performs quadrature modulation to a 
zero IF signal at intervals of a carrier frequency, the process which adds the inphase component and the orthogonal 
component of a sending signal after quadrature modulation, respectively, and is changed into an analog signal, and 



the process which carries out quadrature modulation of the sending signal of each carrier frequency after 
conversion to the process which reduces the peaks of transmitted power by the transmitted peak-power reduction 
approach according to claim 11 to 16, and acquires a band limited signal, and this band limited signal. 
[Claim 18] The radio approach characterized by providing each process which performs quadrature modulation at 
intervals of a carrier frequency, and the process which adds the sending signal after a modulation, respectively and 
is changed into an analog signal to the process which reduces the peaks of transmitted power by the transmitted 
peak-power reduction approach according to claim 1 1 to 16, and acquires a band limited signal, and this band limited 
signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radio communication equipment transmitted by two or more 

carrier frequencies. 

[0002] 

[Description of the Prior Art] The conventional communication device, especially a radio communication equipment 
are explained using JP.8-274734.A. Drawing 10 is the block diagram showing the configuration of the conventional 
radio communication equipment. Jn the radio communication equipment which has this configuration, frequency 
conversion of the input modulating signal inputted from input terminals 1 1 1-11 n is carried out to the signal of a 
frequency band which is mutually different with 121-12n of frequency-conversion means, respectively through 
variable attenuators 211-21n, signal multiplexing is supplied and carried out and these conversion outputs are 
outputted to the power composition means 1 6. The multiplexing output part branches and envelope power level is 
detected by the level detection means 23. A control means 24 is controlled to Attenuators 21 1-21n to decrease the 
time amount of 1/deltaFo (second) extent (Fo is the bandwidth frequency of a multiplexed signal), and the mean 
power of modulating-signal power k/n or less twice, when the disregard level L exceeds mean power k times the 
level Ls (k is about 4 to 5 times) of a multiplexed signal. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following technical problems of two points in a 
Prior art First, in a Prior art, in order to determine the magnitude of attenuation based on the power compounded 
with the power composition means, the technical problem that it will be outputted produces a sending signal from a 
power composition means between processings of a level detection means, a control means, and an attenuating 
means. For this reason, it is necessary to make it a configuration which a strain does not generate about latter 
amplifier at the time of a big peak power input, either. Generally, magnitude and the calorific value of such amplifier 
are large, and it is expensive. 

[0004] Moreover, by the Prior art, the FSK signal is considered to the sending signal. In the FSK modulating signal, 
symbol time amount serves as single frequency. A symbol frequency is usually several kHz - hundreds of kHz. This 
is very long time amount to 1/deltaFo of time amount which has been indicated in a specification and to attenuate. 
Therefore, even if the reaction rate for attenuation is somewhat slow, it fully functions. 

[0005] However, in an PSK modulation technique or a QAM modulation technique, the amplitude and a phase change 
into symbol time amount. The rate of this change is almost equivalent to the rate of change of a power addition 
result Therefore, when the reaction rate for attenuation is slow, oppression of a peak power will not meet the 
deadline, but it will decrease in the time of day which has not exceeded the magnitude which the power addition 
result assumes. 

[0006] This invention is made in view of this point, a peak power can be attenuated before a signal output, and it 
aims at offering the radio communication equipment which can make unnecessary the amplifier of a configuration so 
that a strain may not occur at the time of a big peak power input, either. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention provided, 
the following means. 

[0008] Invention about a radio communication equipment according to claim 1 takes the configuration possessing a 
peak-power detection means to detect each peak power based on the sending signal of two or more carrier 
frequencies, a peak-power amendment means to amend a peak power before power composition when the detected 
peak power exceeds a predetermined value, and a synthetic means to compound the sending signal of each carrier 
frequency. 

[0009] Since according to this configuration a peak power can be amended before power composition when a 
predetermined value is exceeded, a peak power can be attenuated before a signal output and the amplifier of a 
configuration so that a strain may not occur at the time of a big peak power input, either can be made unnecessary. 
[0010] In a radio communication equipment according to claim 1, it is desirable to provide the. filter which performs 
filtering processing to the sending signal after peak-power amendment like invention according to claim 2. 
[001 1] Invention according to claim 3 takes the configuration in which a peak-power detection means computes a 
peak power by holding carrier frequency spacing in a frequency lower than a carrier frequency, and performing 
quadrature modulation and addition in a radio communication equipment according to claim 1 or 2. 



[0012] According to this configuration, the peak power of the added signal which carried out quadrature modulation 
in the state of the several MHz digital signal is detectable. 

[0013] The configuration which has a quadrature modulation means by which invention according to claim 4 
performs a centering on 0Hz zero [ means / peak-power detection / frequency ] IF modulation in a radio 
communication equipment according to claim 1 to 3 is taken. 

[0014] According to this configuration, the sampling frequency of a digital circuit can be made the smallest. 
Moreover, since IF frequency is outputted, the number of a D/A converter can be reduced to one piece, and analog 
quadrature modulation circuits can be reduced. 

[0015] Invention about a radio communication equipment according to claim 5 The transmitting system equipped 
with the filter which carries out filtering processing to the sending signal of two or more carrier frequencies, 
respectively, a synthetic means to compound the sending signal after filtering, and an amendment means to amend a 
peak power before filtering processing, Each peak power is detected based on the sending signal of two or more of 
said carrier frequencies, correction value is computed based on the detected peak power, and the configuration 
possessing the peak-power amendment system equipped with a peak-power correction value calculation means to 
send this correction value to said amendment means is taken. 

[0016] Since according to this configuration a peak power can be amended before power composition when a 
predetermined value is exceeded, a peak power can be attenuated before a signal output and the amplifier of a 
configuration so that a strain may not occur at the time of a big peak power input, either can be made unnecessary. 
[0017] In a radio communication equipment according to claim 5, the configuration that a transmitting system has a 
quadrature modulation means to perform quadrature modulation to the sending signal of an analog, like invention 
according to claim 6 may be used, and the configuration that a transmitting system has a quadrature modulation 
means to perform quadrature modulation "to a digital sending signal, like invention according to claim 7 may be used. 
[0018] Invention according to claim 8 takes the configuration in which a peak-power amendment system has a filter 
with tap length shorter than said filter in a radio communication equipment according to claim 5 to 1. 
[0019] According to this configuration, the operation scales or circuit scales of a peak-power calculation circuit are 
reducible. 

[0020] Invention about the transmitted peak-power reduction approach according to claim 1 1 takes the 
configuration possessing the process which detects each peak power based on the sending signal of two or more 
carrier frequencies, the process which computes correction value when this peak power exceeds a threshold, the 
process which amends the amplitude of a sending signal according to this correction value, and the process which 
performs filtering processing to the sending signal of the amended amplitude. 

[0021] According to this configuration, a peak power can be reduced, without generating an unnecessary frequency 
out of band. The back off of an amplifier can be reduced by reducing a peak power. Therefore, amplifier can be made 
small. 

[0022] In the transmitted peak-power reduction approach according to claim 11, like invention according to claim 12, 
a threshold may be adjusted according to a modulation technique and a threshold may be adjusted according to the 
band limit approach. Moreover, when a communication mode is CDMA, a threshold may be adjusted like invention 
according to claim 14 according to a code multiplex number. 

[0023] The peak power generated between symbol points by these configurations when not using a band limit filter 
in the peak-power detection approach can be presumed correctly. 

[0024] A peak power can be reduced by the configuration according to claim 12, without generating an unnecessary 
frequency out of band. Moreover, the back off of an amplifier can be reduced by reducing a peak power. Therefore, 
amplifier can be made small. 

[0025] Moreover, by the configuration according to claim 14, since it is a thing for 1 carrier frequency and the band 
of a quadrature modulation machine can be constituted, a quadrature modulation machine can be constituted 
cheaply. 

[0026] Invention according to claim 1 5 takes the configuration which amends to the sending signal from which the 
tap multiplier of a filter serves as largest value in the transmitted peak-power reduction approach according to claim 
11 to 14. 

[0027] In order to amend the amplitude of the signal before inputting into a band limit filter according to this 
configuration, it is lost that an unnecessary frequency component occurs by amplitude amendment. Moreover, the 
relation of the quadrature modulation for transmission and power addition, and the quadrature modulation for power 
calculation and power addition can be constituted without the degradation factor by the analog circuit. And a 
sampling frequency can be made the smallest. 

[0028] Invention according to claim 1 6 takes the configuration which amends to the amplitude of the sending signal 
from which the result of having carried out the multiplication of the tap multiplier of a filter to the sum of the 
product between the inphase components which carried out quadrature modulation of the filter output to the 
inphase component which carried out quadrature modulation of the sending signal, and the product between the 
orthogonal component which carried out quadrature modulation of the sending signal, and the orthogonal component 
which carried out quadrature modulation of the filter output serves as max in the transmitted peak-power reduction 
approach according to claim 11 to 1 4. 

[0029] Since this configuration amends to the signal which contributes to a peak power greatly, the amount of 
amendments can be made small and the amount of strains of a sending signal can be made small. Moreover, the 
relation of the quadrature modulation for transmission and power addition, and the quadrature modulation for power 



calculation and power addition can be constituted without the degradation factor by the analog circuit. And D/A 
converters can be reduced to one piece and analog quadrature modulation circuits can be reduced. 
[0030] Invention about the radio approach according to claim 17 The process which reduces the peaks of 
transmitted power by the transmitted peak-power reduction approach according to claim 11 to 16, and acquires a 
band limited signal, The process which performs quadrature modulation to a zero IF signal at intervals of each 
carrier frequency to this band limited signal. The configuration possessing the process which adds the inphase 
component and orthogonal component of a sending signal after quadrature modulation, respectively, and is changed 
into an analog signal, and the process which carries out quadrature modulation of the sending signal of each carrier 
frequency after conversion is taken. 

[0031] According to this configuration, the relation of the quadrature modulation for transmission and power 
addition, and the quadrature modulation for power calculation and power addition can be constituted without the 
degradation factor by the analog circuit. Moreover, a sampling frequency can be made the smallest. 
[0032] Invention about the radio approach according to claim 1 8 takes the configuration which possesses each 
process which performs quadrature modulation at intervals of a carrier frequency, and the process which adds the 
sending signal after a modulation, respectively and is changed into an analog signal to the process which reduces 
the peaks of transmitted power by the transmitted peak-power reduction approach according to claim 11 to 16, and 
acquires a band limited signal, and this band limited signal. 

[0033] According to this configuration, the relation of the quadrature modulation for transmission and power 
addition, and the quadrature modulation for power calculation and power addition can be constituted without the 
degradation factor by the analog circuit. Moreover, D/A converters can be reduced to one piece and analog 
quadrature modulation circuits can be reduced. 

[0034] This invention offers base station' equipment equipped with a radio communication equipment according to 
claim 1 to. 8 like invention according to claim 9, and offers mobile station equipment equipped with a radio 
communication equipment according to claim 1 to 8 like invention according to claim 10. 
[0035] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with 
reference to an accompanying drawing. 

[0036] (Gestalt 1 of operation) Drawing 1 is the block diagram showing the configuration of the radio communication 
equipment concerning the gestalt 1 of operation of this invention. The peak-power reduction approach in a multi- 
carrier frequency magnification method is used for this radio communication equipment. 

[0037] The baseband modulating signal transmitted by the carrier frequency f1 in delay circuits 101 and 102 is 
delayed. Similarly, the baseband modulating signal transmitted by the carrier frequency f2 in delay circuits 103 and 
104 is delayed. This time delay is set up so that it may be equivalent to a part for time amount required for the 
processing which computes the correction factor for oppressing the peak power of the compound power. In addition, 
when the calculation time amount of a correction factor is quick enough, adjustment of the time amount by the 
delay circuit becomes unnecessary. 

[0038] The amplitude is amended for each delayed signal in the amendment circuits 105-108. This amendment 
processing is explained later. The band limit filters 109-112 perform band limit processing for the signal which 
amended the amplitude. The signal band-limited with the band limit filters 109-1 12 is changed into an analog signal 
with D/A converters 1 1 3-1 1 6. Subsequently, the clinch frequency component of the signal changed into the analog 
signal is removed by LPF 117-120. 

[0039] Frequency conversion of the baseband signaling transmitted by the carrier frequency f1 is carried out to a 
carrier frequency f1 with the quadrature modulation vessel 121. Similarly, frequency conversion of the baseband 
signaling transmitted by the carrier frequency f2 is carried out to a carrier frequency f2 with the quadrature 
modulation vessel 1 22. Then, the signal of a carrier frequency f 1 and the signal of a carrier frequency f2 are 
compounded with the power composition means 1 23. For example, in using the compound result for a radio 
communication equipment, it amplifies with amplifier and transmits from an antenna. In using the compound result 
for wire communication equipment, it amplifies with an amplifier and transmits through a cable. Frequency 
conversion of the compound result may be carried out to a still higher carrier frequency. 

[0040] When the difference of the mean power of power and the peak power of a result which carried out power 
composition is large, the large amplifier of a dynamic range is needed to mean power. Therefore, it is necessary to 
oppress a. peak power. 

[0041] Hereafter, control of a peak power is explained. The detection approach of a peak power is explained [ 1st ]. 
The band limit filters 124-127 band-limit transmitting baseband signaling. When performing peak level detection 
strictly, the same thing as the band limit filters 109-112 is used for this filter. However, you may transpose to the 
filter with which frequency characteristics were almost equivalent and shortened tap length in order to reduce the 
circuit scales in the case of carrying out by the purpose or hardware processing which reduces the amount of 
operations in the case of performing a band limit filter by software processing. 

[0042] Quadrature modulation of the band limit filtering output is carried out with the quadrature modulation vessels 
1 28 and 1 29. Although this quadrature modulation machine can realize either an analog circuit or a digital circuit, 
since it is better to perform correction factor detection processing by digital processing, it is realized in a digital 
circuit. Drawing 1 shows the case where it realizes in a digital circuit. When realizing in an analog circuit, a D/A 
converter and LPF are needed. 

[0043] When performing quadrature modulation by digital signal processing, quadrature modulation which set center 



frequency to OHz about the baseband modulating signal is performed. For example, when transmitting by the carrier 
frequency f 1 and the carrier frequency f2, quadrature modulation of the signal transmitted by the carrier frequency 
f1 is carried out by - (f2-f1)/2, and quadrature modulation of the signal transmitted by the carrier frequency f2 is 
carried out by + (f2-f 1 )/2. 

[0044] And I-ch of the signal which carried out quadrature modulation of the baseband modulating signal of a carrier 
frequency f2 to I-ch of the signal which carried out quadrature modulation of the baseband modulating signal of a 
carrier frequency f 1 is added with an adder 1 30, and Q-ch of the signal which carried out quadrature modulation of 
the baseband modulating signal of a carrier frequency f2 to Q-ch of the signal which carried out quadrature 
modulation of the baseband modulating signal of a carrier frequency f1 is added with an adder 131. The actuation on 
the frequency shaft of this quadrature modulation processing is shown in drawing 2 . 

[0045] In addition, in the gestalt of this operation, since quadrature modulation can be performed by digital signal 
processing, it can carry out by the low carrier frequency. It is better to process by Zero IF in peak-power detection, 
since there is no difference between the signal of Zero IF and the signal in a low carrier frequency. 
[0046] Subsequently, a peak power which exceeds a threshold to the result of having performed quadrature 
modulation in the peak-power detector 1 32 is detected. An example of a peak-power detector is shown in drawing 
3 . The square of I-ch is computed in the square circuit 301, and the square of Q-ch is computed in the square 
circuit 302. And each result is added in an adder circuit 303. This is the power of the result of having added the 
signal which carried out quadrature modulation. Furthermore, the power and the threshold which were added in the 
comparator circuit 304 are compared, and when the added power is larger than a threshold, the condition is told to 
the correction factor calculation circuit 133 with a peak-power detection flag. The desired value delta which should 
amend is computed to coincidence, and it tells it in the correction factor calculation circuit 1 33. This is computable 
by lengthening the power detected from the threshold like the following formula 1. However, z2 (t) is the power of 
the result of having carried out quadrature modulation of the signal of a multi-carrier frequency. 
[0047] 
[Equation 1] 

5 = z 2 (f)-//i xti 

The correction factor calculation approach is explained to the 2nd. amendment of a peak power is performed by 

alpha doubling the amplitude to a band limit filter input. Here, the case where an FIR filter realizes a band limit filter 

is considered, the input signal of the tap number n — alpha twice — each signal will be set to alphaxll (t), alphaxlQ 

(t), alphax2I (t), and alphax2Q (t) if carried out However, x (t) is a baseband modulating signal, the number in front of 

a suffix shows a carrier frequency number, and the notation after a suffix expresses I-ch or Q-ch. 

[0048] the FIR filter output when alpha doubling the signal of the n-th tap becomes like the following type 2. 

However, the suffix number was removed and written to this formula, h ( ) is a tap multiplier, Ts is a sampling rate, 

and y ( ) is a filter output. Naturally at the time of alpha= 1, the filter output is the same as that of the result which 

does not amend. 

[0049] 

[Equation 2] 

y (0 = Z fM0*(' - iT, ) + (a - Y)h{n)x{t - nT s )] 

= > 3 (0 + («-l)/Kn)xU-«r 5 ) 5K2 

If quadrature modulation of this signal is carried out and it is added, it will become like the following type 3 - a 
formula 5. 
[Equation 3] 

z'\t) = z', 2 (0 + z' e 2 <0 ^3 

[Equation 4] 

z'i (0 = 1> '« (Ocosov - y' kQ (OsinovJ 

K-\ 1 

= z,(r) + (a 

= *,(/) + (a -l)/r(«)X,<«,0 3£ 4 



[Equation 5] 



K-l , 

z'q (0 = Eb'« (0 sin ay + y kQ (f) cos ay J 

= z Q (t) + (a - kt/ (' - «r, ) sin ^/ + .r, c (r - nT x ) cos a> 4 * J 

= z 0 (/) + (a - l)h{n)X Q Out) ^ 5 



However, K is the number of carrier frequencies and omegak is the angular velocity of the carrier frequency number 
k. A formula 3 becomes the value which lengthened the amendment desired value delta from the power z2 before 
amendment (t). This comes to show in the following formula 6. 
[0050] 
[Equation 6] 

z ,2 (i) = z I (0+/» I (»)(cr-l) ? {X i 2 {n,t) + X Q \n,t)) 
+ 2A(«)(a-l){z,(0^, («, 0 + z Q {t)X Q (/»,/)} 
= th 5t6 

From the upper type 6, the formula for computing a correction factor alpha can be derived. The computed result is 
shown in the following formula 7. 
[Equation 7] 

' ( P{n^\±^-X\n,t)\z\l)-ih)/^\n y t)) 

h{n)X 2 (nJ) 5C7 

'However, beta (n, t) becomes like the following type 8. 
[Equation 8] 

If the contents of the square root of a formula 7 are approximated by the expansion into series and a formula 8 is 
substituted for this, it will become like the following formula 9. 
[Equation 9] 



2/t(n)U,(0A' 1 (/M) + z c <r)X Q («./)} 3*9 

This approximation is effective in the range of the following type 10, as shown in drawing 4 . 
[Equation 10] 

-0.5<-X 1 (n,t){z\0-th)/f}\n,0 ^10 

[0051] Thus, I-ch and Q-ch (zl (n, t) and zQ (n, t) in a formula) of a result to which the correction factor alpha 
compounded tap multiplier [ of the tap number n ] h (n), and a multi-carrier frequency signal, It became clear that it 
is computable from I-ch and Q-ch (XI (n, t) and XQ (n, t) in a formula) of the signal which carried out quadrature 
modulation of the baseband modulating signal of the tap number n to the list, and added it to it. the signal of the tap 
number n is amended alpha twice using the correction factor alpha computed by the formula 7 or the formula 9. 
[0052] The selection approach of the above-mentioned tap number can consider the following. In the case of a 
value with the correction factor near zero, since the sending signal of the time of day will be set to about 0, the 
direction with the multiplier near 1 as much as possible is good. Considering a formula 9, as for a correction factor, 
the one where the value of tap multiplier h (n) in a denominator is larger approaches 1 more. Therefore, the 1st tap 
number selection approach is the approach of using as the centre tap from which a tap multiplier serves as largest 
value. Moreover, considering a formula 9, as for a correction factor, the case where a denominator is the largest 
approaches 1.. Therefore, the 2nd tap number selection approach is the approach of choosing the tap multiplier to 
which a denominator is calculated and the value becomes the largest. 

[0053] Amendment is explained [ 3rd ]. the correction factor alpha which computed amendment in the correction 

factor calculation circuit 133 — using — the input signal of time of day t — alpha twice — it carries out. 

[0054] By the above-mentioned processing, power which carried out multi-carrier composition can be made into a 

value smaller than a threshold. Thereby, a peak power can be attenuated before a signal output and the amplifier of 

a configuration so that a strain may not occur at the time of a big peak power input, either can be made 

unnecessary. 

[0055] In addition, in the radio communication equipment of the gestalt of this operation, it is guaranteed by 
amending the amplitude to the input of a band limit filter that amendment of the amplitude does not have a bad 
influence on a frequency. For example, it has a bad influence neither about adjacent channel leakage power 
indispensable as engine performance of a walkie-talkie, nor spurious power radiation. 



[0056] (Gestalt 2 of operation) Drawing 5 is the block diagram showing the configuration of the radio communication 
equipment concerning the gestalt 2 of operation of this invention. In the radio communication equipment shown in 
drawing 5 , the band limit filter of the peak value amendment part in the radio communication equipment shown in 
drawing 1 is omitted. Since a multiplier will generally be needed and a circuit scale will become large if a band limit 
filter is used, in the gestalt 2 of operation, a peak power is computed in the condition of not band-limiting. In 
addition, in drawing 5 , the sign same about the same part as drawing 1 is attached, and the explanation is omitted. 
[0057] The following problems can be considered when detecting the peak power in the condition of not band- 
limiting. In PSK or a QAM modulation technique, a peak power is generated between a symbol point and a symbol 
point. For this reason, a peak power more nearly actual than the peak power generally computed at the symbol point 
becomes large. Therefore, it is necessary to give a margin to threshold delta explained with the gestalt 1 of 
operation so that it can respond also to the peak power generated between symbol points, this margin — a constant 

envelope modulation technique, PSK, QAM, such as FSK, etc. — un a law — it is necessary to change in an 

envelope modulation technique 

[0058] Actuation of the radio communication equipment of the above-mentioned configuration is explained using 
drawing 5 . Since the actuation which compounds the signal of a carrier frequency f 1 and the signal of a carrier 
frequency f2 is the same as that of the gestalt 1 of operation, explanation is omitted. 

[0059] The detection approach of a peak power is explained [ 1 st ]. Quadrature modulation of the baseband 
modulating signal is carried out with the quadrature modulation vessels 128 and 129. Although this quadrature 
modulation machine can realize either an analog circuit or a digital circuit, since it is better to perform correction 
factor detection processing by digital processing, it is realized in a digital circuit. Drawing 5 shows the case where it 
realizes in a digital circuit. When realizing in an analog circuit, a D/A converter and LPF are needed. 
[0060] When performing quadrature modulation by digital signal processing, quadrature modulation which set center 
frequency to 0Hz about the baseband modulating signal is performed. When transmitting by the carrier frequency f1 
and the carrier frequency f2, quadrature modulation of the signal transmitted by the carrier frequency f 1 is carried 
out by - (f2-f1)/2, and quadrature modulation of the signal transmitted by the carrier frequency f2 is carried out by 
+ (f2-f1)/2. And I-ch of the signal which carried out quadrature modulation of the baseband modulating signal of a 
carrier frequency f2 to I-ch of the signal which carried out quadrature modulation of the baseband modulating signal 
of a carrier frequency f1 is added with an adder 130, and Q-ch of the signal which carried out quadrature modulation 
of the baseband modulating signal of a carrier frequency f2 to Q-ch of the signal which carried out quadrature 
modulation of the baseband modulating signal of a carrier frequency f1 is added with an adder 131. The frequency 
shaft top of this quadrature modulation processing is as being shown in drawing 2 . 

[0061] In addition, it is better to process by Zero IF, since there is no difference between the signal of Zero IF and 
the signal in a low carrier frequency in peak-power detection although quadrature modulation can be performed by 
the low carrier frequency. 

[0062] Next, a peak power which exceeds a threshold to the result of having performed quadrature modulation in the 
peak-power detector 1 32 is detected. The peak-power detector is the same as that of what is used in the gestalt 1 
of operation. 

[0063] Furthermore, the power and the threshold which were added in the comparator circuit 304 are compared, and 
when the added power is larger than a threshold, the condition is told to the correction factor calculation circuit 1 33 
with a peak-power detection flag. The desired value delta which should amend is computed to coincidence, and it 
tells it in the correction factor calculation circuit 1 33. This is computable by lengthening the power detected from 
the threshold. However, z2 (t) is the power of the result of having carried out quadrature modulation of the signal of 
a multi-carrier frequency. In addition, since the peak power is not measured to the output using the actually 
transmitted band limit filter, a hat is attached and it specifies that it is estimate. 
[0064] 

[Equation 1 1] 

5=t\t)-Ut 
[Equation 12] 

[Equation 13] 

2/ (0 = 2L l**t V " ;,r i) cos °V - x kQ (' ~ nT s ) sin °>A 

= X t {nJ) 5*13 
[Equation 14] 

i Q (0 = Yj l x *t (' - nT s ) sin a> k 1 + x m (' - « T, ) cos co k t] 



= X Q {n,t) 



3£14 



[0065] As shown in drawing 6 , in the case of the peak-power measuring method which excluded interpolation 
processing and band limit filtering, the power A which happens by the state transition of a symbol point and a 
symbol point cannot be measured, but it can measure the power B in a symbol point, as mentioned above. The ratio 
of this power A (PA) and power B (PB) changes with the properties of a modulation technique or a band limit filter. 
Moreover, even when carrying out multiplex [ of the diffusion sign ] like a CDMA communication mode and 
transmitting, the ratios of Power A and Power B differ. Therefore, the ratio of this power A and Power B is 
beforehand measured by simulation etc., and a threshold (th) is amended. The amendment approach becomes like 
the following type 15. 
[0066] 

[Equation 15] 

The correction factor calculation approach is explained to the 2nd. The amendment approach is computable like the 
gestalt 1 of operation. To zl (t) of a formula 6, and zQ (t), if a formula 13 and a formula 14 are substituted, it will 
become like the following type 16. 
[0067] 

[Equation 16] 

z'\0 = z\0+h 7 {nKa-l) 1 {X l \n,0 + X Q \n,t)) 
+ 2A(«)(a - l){z, (t)X, («, 0 + z e (r)X e (fi.o} 
= X 2 (/) + h 2 («)(a - 1 ) 2 X 2 (»; / ) + 2/i(n)(a - 1)X 2 (n,t ) 
= lh it16 

Moreover, if a correction factor alpha is computed, it will become like the following type 1 7. 
[Equation 17] 

[0068] Thus, it became clear that a correction factor alpha is computable from tap multiplier [ of the tap number n ] 
h (n) and the power (X2 in a formula (n, t)) of the signal which carried out quadrature modulation of the baseband 
modulating signal of the tap number n, and added it. the signal of the tap number n is amended alpha twice using the 
correction factor alpha computed by the formula 1 7. In addition, the selection approach of the above-mentioned tap 
number is the same as that of the gestalt 1 of operation. 

[0069] By the above-mentioned processing, power which carried out multi-carrier composition can be made into a 
value smaller than a threshold. Thereby, a peak power can be attenuated before a signal output and the amplifier of 
a configuration so that a strain may not occur at the time of a big peak power input, either can be made 
unnecessary. Furthermore, since in addition to the effectiveness of the gestalt 1 of operation it is a correction value 
calculation side and a band limit filter is not used, it is possible to make a circuit scale small. 
[0070] In addition, in the radio communication equipment of the gestalt of this operation, it is guaranteed by 
amending the amplitude to the input of a band limit filter that amendment of the amplitude does not have a bad 
influence on a frequency. For example, it has a bad influence neither about adjacent channel leakage power 
indispensable as engine performance of a walkie-talkie, nor spurious power radiation. 

[0071] (Gestalt 3 of operation) Drawing 7 is the block diagram showing the configuration of the radio communication 
equipment concerning the gestalt 3 of operation of this invention. In the radio communication equipment shown in 
drawing 7 , it has composition which carries out quadrature modulation in the digital condition. In addition, in drawing 
7 , the sign same about the same part as drawing 1 is attached, and the explanation is omitted. 
[0072] The baseband modulating signal transmitted by the carrier frequency f1 in delay circuits 101 and 102 is 
delayed. Similarly, the baseband modulating signal transmitted by the carrier frequency f2 in delay circuits 103 and 
104 is delayed. This time delay is set up so that it may be equivalent to a part for time amount required for the 
processing which computes the correction factor for oppressing the peak power of the compound power. In addition, 
when the calculation time amount of a correction factor is quick enough, adjustment of the time amount by the 
delay circuit becomes unnecessary. 

[0073] The amplitude is amended for each delayed signal in the amendment circuits 105-108. This amendment 
processing is explained later. The band limit filters 109-1 12 perform band limit processing for the signal which 
amended the amplitude. In the quadrature modulation circuit 701, quadrature modulation of the signal band-limited 
with the band limit filters 109 and 1 10 is carried out by carrier frequency - (f 2— f 1 ) / 2. Moreover, in the quadrature 
modulation circuit 702, quadrature modulation of the signal band-limited with the band limit filters 1 1 1 and 1 1 2 is 
carried out by carrier frequency + (f2-f1) / 2. However, it is referred to as f2>f1. 

[0074] And I-ch of each quadrature modulation result is added with an adder 703, and Q-ch of each quadrature 
modulation result is added with an adder 704. This is processing which generally creates a zero IF signal. Since the 
frequency band expressed as a digital signal becomes the smallest when realizing by these zero IF, a sampling 



frequency can be made the smallest. The expression on a frequency shaft is as being shown in drawing 2 . 
[0075] Subsequently, a digital signal is changed into an analog signal with D/A converters 705 and 706. The clinch 
frequency component of the signal changed into the analog signal is removed by LPF 707 and 708. 
[0076] Furthermore, quadrature modulation of these signals is carried out in the analog quadrature modulation 
circuit 709, an unnecessary frequency component is removed from the signal by which quadrature modulation was 
carried out by BPF710, a rise convert is carried out with a mixer 71 1 at a carrier frequency, and an unnecessary 
frequency component is removed by BPF712. 

[0077] When using for a radio communication equipment, after amplifying with amplifier the result changed into the 
carrier frequency, it transmits from an antenna. Moreover, when using for wire communication equipment, the result 
changed into the carrier frequency is amplified with an amplifier, and it transmits through a cable. 
[0078] In addition, the detection approach of a peak power is the same as that of the gestalt 1 of operation, and the 
gestalt 2 of operation. In the detection approach of the peak power of the gestalt 2 operation, the band limit filters 
124-127 become unnecessary. Moreover, the calculation approach and the amendment approach of a correction 
factor alpha are also the same as that of the gestalt 1 of operation, and the gestalt 2 of operation. 
[0079] By the above-mentioned processing, power which carried out multi-carrier composition can be made into a 
value smaller than a threshold. Thereby, a peak power can be attenuated before a signal output and the amplifier of 
a configuration so that a strain may not occur at the time of a big peak power input, either can be made 
unnecessary. Moreover, since the power composition approach using the quadrature modulation for transmission and 
the power composition approach using the quadrature modulation of a detecting-peak power sake are made the 
same, namely, are performed in the state of digital one, a peak power can be detected correctly and a peak power 
can be oppressed based on it. 

[0080] In. addition, in the radio communication equipment of the gestalt of this operation, it is guaranteed by 
amending the amplitude to the input of a band limit filter that amendment of the amplitude does not have a bad 
influence on a frequency. For example, it has a bad influence neither about adjacent channel leakage power 
indispensable as engine performance of a walkie-talkie, nor spurious power radiation. 

[0081] (Gestalt 4 of operation) Drawing 8 is the block diagram showing the configuration of the radio communication 
equipment concerning the gestalt 4 of operation of this invention. In the radio communication equipment shown in 
drawing 8 , it has the composition of not performing zero IF processing. In addition, in drawing 8 , the sign same 
about the same part as drawing 7 R> 7 is attached, and the explanation is omitted. 

[0082] The baseband modulating signal transmitted by the carrier frequency f1 in delay circuits 101 and 102 is 
delayed. Similarly, the baseband modulating signal transmitted by the carrier frequency f2 in delay circuits 103 and 
104 is delayed. This time delay sets up the correction factor for peak oppression of envelope power so that it may 
be equivalent to a part for time amount required for calculation processing. In addition, when the calculation time 
amount of a correction factor is quick enough, adjustment of the time amount by the delay circuit becomes 
unnecessary. 

[0083] The amplitude is amended for each delayed signal in the amendment circuits 105-108. This amendment 
processing is explained later. The band limit filters 109-112 perform band limit processing for the amended signal. In 
the quadrature modulation circuit 701 , quadrature modulation of the signal band-limited with the band limit filters 
109 and 1 10 is carried out by the carrier frequency f1. In the quadrature modulation circuit 702, quadrature 
modulation of the signal band-limited with the band limit filters 1 1 1 and 112 is carried out by the carrier frequency 
f2. Furthermore, these signals are added with an adder 801. The expression on a frequency shaft is as being shown 
in drawing 9 . 

[0084] Next, a digital signal is changed into an analog signal for an addition result with D/A converter 802, an 
unnecessary frequency component is removed by BPF710, a rise convert is carried out with a mixer 711 at a carrier 
frequency, and an unnecessary frequency component is removed by BPF712. 

[0085] When using for a radio communication equipment, after amplifying with amplifier the result changed into the 
carrier frequency, it transmits from an antenna. Moreover, when using for wire communication equipment, the result 
changed into the carrier frequency is amplified with an amplifier, and it transmits through a cable. 
[0086] In addition, the detection approach of a peak power is the same as that of the gestalt 1 of operation, and the 
gestalt 2 of operation. When computing a peak power by the approach of the gestalt 2 operation, the band limit 
filters 124-127 become unnecessary. Moreover, the calculation approach of a correction factor alpha and the 
amendment approach are the same as that of the gestalt 1 of operation, and the gestalt 2 of operation. 
[0087] Since the power composition approach using the quadrature modulation for transmission and the power 
composition approach using the quadrature modulation of a detecting-peak power sake are made the same, namely, 
the above-mentioned processing performs them in the state of digital one, a peak power can be detected correctly 
and a peak power can be oppressed based on it. Moreover, since it is a thing for 1 carrier frequency and the band of 
a quadrature modulation machine can be constituted, a quadrature modulation machine can be constituted cheaply. 
[0088] In addition, in the gestalten 1-4 of the above-mentioned implementation, although the case where a carrier 
frequency is two is explained in order to simplify explanation, in this invention, the number of carrier frequencies is 
good by the number of arbitration. 

[0089] Moreover, in the gestalten 1-4 of the above-mentioned implementation, a threshold can be adjusted 
according to a modulation technique and the band limit approach. Moreover, when a communication mode is CDMA, 
a threshold can be adjusted according to a code multiplex number. 

[0090] The radio communication equipment of this invention can be carried in base station equipment or mobile 



station equipment, and can be used for the radio communications system which performs radio between base 

station equipment and mobile station equipment. 

[0091] 

[Effect of the Invention] The radio communication equipment which adopts the peak-power reduction approach 
under two or more carrier frequency communication mode which starts this invention as explained above can 
attenuate a peak power before a signal output, and can make unnecessary the amplifier of a configuration so that a 
strain may not occur at the time of a big peak power input, either. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the radio communication equipment concerning the 
gestalt 1 of operation of this invention 

[Drawing 2] Drawing showing the quadrature modulation signal on the frequency shaft in the radio communication 
equipment concerning the gestalt of the above-mentioned implementation 

[Drawing 3] The block diagram of the peak-power detector in the radio communication equipment concerning the 
gestalt of the above-mentioned implementation 

[Drawing 4] The explanatory view of the approximate expression in the radio communication equipment concerning 
the gestalt of the above-mentioned implementation 

[Drawing 5] The block diagram showing the configuration of the radio communication equipment concerning the 
gestalt 2 of operation of this invention - 

[Drawing 6] The explanatory view of the power of the modulating signal in the radio communication equipment 
concerning the gestalt of the above-mentioned implementation 

[Drawing 7] The block diagram showing the configuration of the radio communication equipment concerning the 
gestalt 3 of operation of this invention 

[Drawing 8] The block diagram showing the configuration of the radio communication equipment concerning the 
gestalt 4 of operation of this invention 

[Drawing 9] Drawing showing the quadrature modulation signal on the frequency shaft in the radio communication 
equipment concerning the gestalt of the above-mentioned implementation 

[Drawing 10] The block diagram showing the configuration of the conventional radio communication equipment 

[Description of Notations] 

101-104 Delay circuit 

105-108 Amendment circuit 

1 09-1 1 2,1 24-1 27 Band limit filter 

113-11 6,705,706 D/A converter 

117-120,707,708 LPF 

121, 122, 128,129,701,702 Quadrature modulation machine 
123 Power Composition Means 
130,131,703,704 Adder 

132 Peak-Power Detector 

133 Correction Factor Calculation Circuit 
301,302 Square circuit 

303 Adder Circuit 

304 Comparator Circuit 
710,712 BPF 

711 Mixer 
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